Auditory Psychophysics and Aids for the Deaf by Braida, Louis D. et al.
Section 2
Chapter 1
Sensory Communication
Auditory Psychophysics and Aids for
the Deaf.
283
284 RLE Progress Report Number 131
Chapter 1. Auditory Psychophysics and Aids for the Deaf
Chapter 1. Auditory Psychophysics and Aids for the
Deaf
Academic and Research Staff
Dr. Joan Besing, Professor Louis D. Braida, Dr. Rachel Clifton, Dr. H. Steven Colburn, Lorraine
A. Delhorne, Dr. Nathaniel I. Durlach, Joseph A. Frisbie, Dr. Kenneth W. Grant, Seth M. Hall,
Dr. Janet D. Koehnke, Dr. Neil A. Macmillan, Dr. Xiao Dong Pang, Dr. Karen Payton, Dr.
William M. Rabinowitz, Dr. Charlotte M. Reed, Dr. Bruce Schneider, Dr. Rosalie M. Uchanski,Dr. Victor W. Zue, Dr. Patrick M. Zurek
Graduate Students
David Barnes, Sophia B. Chwang, Paul Duchnowski, Julie Greenberg, Roeland V.
Hammerschlag, Douglas H. Henderson, Scott K. Isabelle, Yoshiko Ito, Wolfgang G. Knecht,
Michael E. Machado, Daniel R. McMahill, Carin Passaro, Patrick M. Peterson, Matthew H.
Power, Rebecca J. Renn, Barbara Shinn, Deborah A. Stephan, Tali J. Tamir, Jenny S. Yu,
Hong Z. Tan, Su-Min Wei, Marc A. Zissman
Research is being conducted on a variety of topics concerned with the auditory and tactile
senses, particularly with a view to the development of improved aids for the deaf. The sup-
porting grants are listed below. Detailed progress reports are available from the investigators(listed below) and the granting agencies. Publications and talks reporting this work are listed
at the end of the chapter.
1.1 Perceptual Anchors
Sponsors
National Science Foundation
(Grant BNS 84-11392)
Principal Investigator
Professor Louis D. Braida
1.2 Binaural Hearing
Sponsors
National Institutes of Health(Grant 5 R01 NS10916)
Principal Investigator
Dr. H. Steven Colburn
1.3 Hearing Aid Research
Sponsors
National Institutes of Health
(Grant 5 R01 NS12846)
Principal Investigator
Dr. Louis D. Braida
1.4 Tactile Communication of
Speech I
Sponsors
National Institutes of Health
(Grant 5 R01 NS14902)
Principal Investigator
Dr. Nathaniel I. Durlach
285
Chapter 1. Auditory Psychophysics and Aids for the Deaf
1.5 Tactile Communication of
Speech II
Sponsors
National Science Foundation
(Grant BNS 84-17817)
Principal Investigator
Dr. Nathaniel I. Durlach
1.6 Multimicrophone Hearing
Aids
Sponsors
National Institutes of Health
(Grant 2 R01 NS21322)
Principal Investigator
Dr. Patrick M. Zurek
1.7 Cochlear Prostheses
Sponsors
National Institutes of Health
(Grant P01 NS23734)
Principal Investigator
Dr. William M. Rabinowitz
Publications
Braida, L.D., and N.I. Durlach, "Peripheral
and Central Factors in Intensity Percep-
tion." In Auditory Function: Neurobio-
logical Bases of Hearing, (eds.) G.M.
Edelman, W.E. Gall, and W.M. Cowan.
New York: Wiley, 1988.
Clements, M.A., L.D.
Durlach, "Tactile
Speech: Comparison
Based Displays," J.
25:25-44 (1988).
Braida, and N.I.
Communication of
of Two Computer-
Rehab. Res. Dev.
Durlach, N.I., C.M. Reed, C.E. Sherrick, and
J.D. Miller, "Sensory Substitution: Visual
and Tactual Methods," CHABA Report, in
press.
Durlach, N.I., H.Z. Tan, N.A. Macmillan,
W.M. Rabinowitz, and L.D. Braida,
"Resolution in One Dimension with
Random Variations in Background Dimen-
sions," Percept. Psychophys., in press.
Furst, M., Rabinowitz, W.M., and Zurek, P.M.
"Ear Canal Acoustic Distortion at 2f_1
-f 2 from Human Ears: Relation to Other
Emissions and Perceived Combination
Tones," J. Acoust. Soc. Am. 84:215-221
(1988).
Gagne, J.-P. and P.M. Zurek,
Frequency Discrimination" J.
Am., 83:2293-2299 (1988).
"Resonance-
Acoust. Soc.
1.8 Hand Function
Sponsors
National Science Foundation
(Grant DMC 83-32460)
Principal Investigator
Dr. Nathaniel I. Durlach
Leotta, D.F., W.M. Rabinowitz, C.M. Reed,
and N.I. Durlach, "Preliminary Results of
Speech-Reception Tests Obtained with
the Synthetic Tadoma System," J. Rehab.
Res. Dev. 25:45-52 (1988).
Macmillan, N.A., R.F. Goldberg, and L.D.
Braida, "Vowel and Consonant Resol-
ution: Basic Sensitivity and Context
Memory," J. Acoust. Soc. Am.
84:1 262-1280 (1988).
286 RLE Progress Report Number 131
Talks
Braida, L.D. "Development of a Model for
Multidimensional Identification Exper-
iments," J. Acoust. Soc. Am. 84:S142(A)
(1988).
Braida, L.D.
Speech for
ments," J.
(1988).
"Enhancing
Listeners with
Acoust. Soc.
the Clarity of
Hearing Impair-
Am. 84:S39(A)
Braida, L.D. "Predicting Aided Speech-
reading Performance in Segment Identifi-
cation Tasks," J. Acoust. Soc. Am.
84:S44-45(A) (1988).
Duchnowski, P., and P.M. Zurek, "Simulation
of Sensorineural Hearing Loss." Pre-
sented at the American Speech-
Language-Hearing Association
Convention, Boston, Massachusetts,
November 1988.
Grant, K.W. "Further Studies on the
Auditory-Visual Articulation Index," J.
Acoust. Soc. Am. 83:S86(A) (1988).
Grant, K.W., R.J. Renn, and J.S. Yu, "Ampli-
tude Envelopes and Speechreading," J.
Acoust. Soc. Am. 84:S45(A) (1988).
Peterson, P.M., S.-M. Wei, W.M. Rabinowitz,
and P.M. Zurek, "Robustness of an Adap-
tive Beamforming Method for Hearing
Aids." Presented at the Workshop on
Hearing Impairments and Signal Pro-
cessing for Hearing Aids, The Netherlands,
1988.
Rabinowitz, W.M., "Efficiency Assessment of
Cochlear Implantation," Presented at the
NIH Consensus Development Conference
on Cochlear Implants, Bethesda, MD
(1988).
Rabinowitz, W.M., K.W. Grant, and D.K.
Eddington, "Comparison of Three
Sentence-Level Tests for Evaluating Audi-
Chapter 1. Auditory Psychophysics and Aids for the Deaf
ovisual Performance of Subjects Using a
Cochlear Implant," J. Acoust. Soc. Am.
84:S45(A) (1988).
Theses
Barnes, D., Amplitude Compression System
with Improved Dynamic Characteristics.
S.B. thesis, Dept. of Electr. Eng. and
Comp. Sci., MIT, 1988.
Hammerschlag, R., Using a Rigid-Sphere
Model of the Head to Simulate Binaural
Impulse Responses in a Reverberant
Room. S.B. thesis, Dept. of Physics, MIT,
1988.
Machado, M.E., Central Processing in Sen-
tence Reception. S.M. thesis, Dept. of
Electr. Eng. and Comp. Sci., MIT, 1988.
Power, M. H., Recognition Processing
Systems for Speech Enhancement: Appli-
cation to Frequency Lowering. S.M.
thesis, Dept. of Electr. Eng. and Comp.
Sci., MIT, 1988.
Stephen, D.A., Temporal Order Discrimi-
nation Using a Multidimensional Tactile
Display. S.M. thesis, Dept, of Electr. Eng.
and Comp. Sci., MIT, 1988.
Tan, H.Z., Analysis of Synthetic Tadoma
System as a Multidimensional Tactile
Display. S.M. thesis, Dept. of Electr. Eng.
and Comp. Sci., MIT, 1988.
Uchanski, R.M., Spectral and Temporal Con-
tributions to Speech Clarity for Hearing
Impaired Listeners. Ph.D. diss., Dept. of
Electr. Eng. and Comp. Sci., MIT, 1988.
Wei, S-M., Sensitivity of Multimicrophone
Adaptive Beamforming to Variations in
Target Angle and Microphone Gain. S.M.
thesis, Dept. of Electr. Eng. and Comp.
Sci., MIT, 1988.
287
288 RLE Progress Report Number 131
